###### Strengths and limitations of this study

-   We found association between early socioeconomic position and adult self-rated health in Brazil, a middle-income country with a different socioeconomic and health profile, and a quite diverse historical and social trajectory, as compared to most developed countries where the reports on this issue come from.

-   Utilisation of a wide set of socioeconomic position indicators of early life.

-   An ordinal regression method enabled us to consider the ordinal relationship between the different strata of self-rated health.

-   Selection bias is likely as a consequence of exclusion of participants with missing data for some of the study variables.

-   The cross-sectional design excludes cohort members who had died prematurely, resulting in a potential bias.

Introduction {#s1}
============

Self-rated health (SRH) is an important health status indicator. It has been consistently found to be associated with socioeconomic and demographic indicators,[@R1] [@R2] use of health services,[@R3] [@R4] morbidity[@R5] [@R6] and mortality[@R7] in various populations. Unlike objective health indicators (eg, medical diagnoses, laboratory examination results), SRH is a subjective measure that reflects an individual\'s perception of health, including its biological, psychological and social dimensions.[@R10]

Many epidemiological studies suggest a socioeconomic gradient related to SRH in which low educational attainment,[@R1] [@R2] low income[@R11] [@R12] and low-paying occupations[@R13] [@R14] are strongly associated with poor perceived health. In addition, some studies have shown that regardless of current socioeconomic conditions in adulthood, adverse socioeconomic circumstances in early stages of life are associated with worse SRH,[@R5] [@R15] as well as greater risk of adult cardiovascular diseases[@R18] and mortality.[@R19] However, these findings are not consistent, since other studies demonstrate a null or attenuated effect of early life circumstances on SRH when adjusting for socioeconomic characteristics in adulthood.[@R20] [@R21]

Kuh *et al*[@R22] propose the following mechanism to explain the relationship between socioeconomic circumstances in childhood and SRH in adulthood. Family circumstances (parental education level and income, and deprivation of essentials such as food) can limit access to opportunities for educational achievement, an important predictor of adult income and occupation, which in turn represents distal risk factors for health status in adulthood. In support of this view, there is evidence that individuals with favourable family backgrounds have a better chance of achieving a higher socioeconomic position (SEP) in adulthood.[@R23] On the other hand, children born in families with a low SEP have fewer chances of finishing their studies. At the same time, the limited educational achievement of children from socially disadvantaged families is likely to limit their lifecourse opportunities and those of their offspring.[@R24]

Some studies show that socioeconomic disadvantage in childhood is associated with psychological and behavioural problems in childhood and adulthood, such as low perceived control and negative coping styles, that may contribute to poor health in adulthood, regardless of adult social class.[@R16] [@R25] In addition, childhood and adolescence are critical periods for the development of health-related behaviours such as smoking, alcohol consumption, having an unhealthy diet and lack of exercise.[@R22] These behaviours---sedentary lifestyle in particular---partially explain the independent effect of childhood socioeconomic circumstances on adult health.[@R15]

The positive association between SEP in early life and SRH in adulthood has been investigated in high-income countries,[@R5] [@R15] [@R20] [@R21] [@R26] but not in Latin-American populations. Studying this relationship among the Brazilian population is of particular interest, since Brazil went through a period of sharp sociodemographic transition during the second half of the 20th century and experienced important economic growth, which allowed an improvement in the living standards of the population.

Furthermore, most studies include only a few early SEP indicators[@R15] [@R21] or analyse SRH as a dichotomous variable[@R5] [@R6] [@R15] [@R20] [@R21] [@R26] without making good use of data collected using four or five answer options. Thus, the aim of this study was to investigate the role of several SEP indicators in early life on SRH in adulthood, taking into account the influence of characteristics of the individual\'s current SEP.

Methods {#s2}
=======

Study design and population {#s2a}
---------------------------

The Pró-Saúde Study is a longitudinal prospective study of non-faculty civil servants at a university in Rio de Janeiro, Brazil, directed towards investigating social determinants of health outcomes. Cohort participants are mainly routine non-manual workers (eg, nurses, and administrative clerical and information technology staff), professional workers (eg, physicians and managers) and manual workers (eg, janitors, cooks, security personnel and other similar jobs). In the first stage of the study (1999), all permanent employees in technical administrative positions were considered eligible, except those who were on non-medical leave of absence or seconded to other institutions. From the 4448 eligible workers, the overall response rate was 90.6% (n=4030). The cross-sectional analyses presented here included 3339 participants with valid data on all the questions under study.

Measures {#s2b}
--------

The construct 'early SEP' (exposure) was represented by a set of seven questions on participants' socioeconomic and emotional experiences during childhood and adolescence: mother\'s and father\'s education level (high school or more/elementary/less than elementary), number of children of the biological mother (1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more), family\'s economic situation at the age of 12 (rich/average/poor/very poor), whether the participant stopped eating at home due to lack of money at the age of 12 (no/yes), type of area in which the participant lived at the age of 12 (capital or large city/small city or rural area) and age at which the participant started working (≥18/\<18 years). Multicollinearity among early SEP indicators was evaluated by calculating the variance inflation factor (VIF). The highest VIF was 1.70 (for mother\'s education level), which is well below the cut-off of 10.0 suggested by the literature.[@R29]

SRH (outcome) was measured by the following question: "In comparison with people of your age, how do you rate your own overall health status?" The answer options were 'very good', 'good', 'fair' or 'poor'. For the analyses, 'fair' and 'poor' were grouped into a single category, as only a small number of participants (n=63) reported 'poor' SRH.

Adult SEP indicators (covariates) were education level (college or more/high school/elementary or less) and household per capita monthly income (analysed as a continuous variable and calculated as total family income divided by the number of dependents on that income). Other covariates were age (analysed as a continuous variable), gender and self-classified colour/race, on the basis of the Brazilian census ethnic categories: white, 'pardo' (mulatto), black and others (Asian and indigenous).

According to the proposed hierarchical theoretical model ([figure 1](#BMJOPEN2014005321F1){ref-type="fig"}), the relationship between early SEP and adult SRH may occur through a direct path (route I), in which adult SEP would act as a confounding variable, or through an indirect path (route II), in which adult SEP would act as a mediator. The confounding variables---gender, age and colour/race---are in the first level of the hierarchy; the exposure variables that represent early SEP are in the second level; and the confounding variables that represent adult SEP (education level and income) are in the third level.

![Hierarchical theoretical model for the relationship between socioeconomic position (SEP) earlier in life and self-rated health (SRH) in adulthood. Pró-Saúde Study, 1999.](bmjopen2014005321f01){#BMJOPEN2014005321F1}

Statistical analysis {#s2c}
--------------------

The association between early SEP and adult SRH was evaluated through ordinal logistic regression analysis using a proportional odds model. The ordinal regression method has some analytical advantages: it maintains the inherent ordinality of the outcome\'s (SRH) answer options and estimates a single OR, which summarises the association, assuming that this is homogeneous for the different cut-points that separate the levels of the outcome variable.[@R30]

Initially, ordinal models adjusted for age, gender and colour/race were fitted and ORs of worst SRH were estimated ('fair or poor' vs 'good'+'very good'; 'fair or poor'+'good' vs 'very good') for each of the seven early SEP indicators (model 1). Variables of which the likelihood-ratio test was significant (p\<0.05) in model 1 were included in a full model from which they were removed one at a time through backward selection procedure. Starting with the variable with the highest p value, non-significant (p≥0.05) variables were removed until a final model was obtained (model 2). Finally, in order to investigate the influence of adult SEP characteristics on the association between early SEP and adult SRH, education level and income were included in the final model, both separately (models 3 and 4) and simultaneously (model 5).

The assumption of proportionality of the odds was evaluated by the Brant test for the null hypothesis that there is no difference between the coefficients associated with the levels of the outcome variable.[@R31] This assumption was violated for the variable "type of area at the age of 12". Thus, a generalised ordered logistic model was fitted, and two distinct ORs were estimated for each level of the outcome: (1) 'fair or poor' versus 'good'+'very good' and (2) 'fair or poor'+'good' versus 'very good.' All analyses were performed in Stata (version IC/11.1; Stata Corp, College Station, USA).

Results {#s3}
=======

The group studied was mostly female (55.5%) and predominantly young adults, with a mean age of 39.3 years ([table 1](#BMJOPEN2014005321TB1){ref-type="table"}). Over 50% classified themselves as white, and about 45% had completed undergraduate or postgraduate education. The average household per capita monthly income was US\$468. Early socioeconomic characteristics indicated low parental education level, particularly maternal education, and approximately 40% reported that their mothers had five or more children. At the age of 12, more than half of the participants rated their family\'s economic situation as 'poor' or 'very poor,' approximately 20% had lived in small cities or rural areas and 15% had had occasions when they could not eat at home due to lack of money. About 40% started working before the age of 18.

###### 

Sample characteristics and fair or poor self-rated health (SRH), according to the analysed variables

  Variables                                                      n\* (%)       Fair or poor SRH---n (%)   p Value
  -------------------------------------------------------------- ------------- -------------------------- ---------
  SRH                                                                                                     
   Very good                                                     960 (28.7)    --                         --
   Good                                                          1832 (54.9)   --                         --
   Fair or poor                                                  547 (16.4)    --                         --
  Age                                                                                                     
   \<35 (22--34)                                                 1035 (31.0)   113 (10.9)                 \<0.001
   35--44                                                        1455 (43.6)   218 (15.0)                 
   45--54                                                        668 (20.0)    154 (23.0)                 
   \>54 (55--81 years)                                           181 (5.4)     62 (34.2)                  
  Gender                                                                                                  
   Male                                                          1485 (44.5)   198 (13.3)                 \<0.001
   Female                                                        1854 (55.5)   349 (18.8)                 
  Colour/race                                                                                             
   White                                                         1844 (55.2)   224 (12.1)                 \<0.001
   Pardo                                                          928 (27.8)   184 (19.8)                 
   Black                                                         487 (14.6)    123 (25.3)                 
   Others                                                        80 (2.4)      16 (20.0)                  
  Education level                                                                                         
   College or more                                               1488 (44.6)   147 (9.9)                  \<0.001
   High school                                                   1220 (36.5)   202 (16.6)                 
   Elementary or less                                            631 (18.9)    198 (31.4)                 
  Mother\'s education level                                                                               
   High school or more                                           804 (24.1)    88 (10.9)                  \<0.001
   Elementary                                                    883 (26.4)    117 (13.2)                 
   Less than elementary                                          1652 (49.5)   342 (20.7)                 
  Father\'s education level                                                                               
   High school or more                                           1120 (33.5)   138 (12.3)                 \<0.001
   Elementary                                                    854 (25.6)    117 (13.7)                 
   Less than elementary                                          1365 (40.9)   292 (21.4)                 
  Number of children of the biological mother                                                             
   1                                                             238 (7.1)     30 (12.6)                  \<0.001
   2                                                             659 (19.7)    70 (10.6)                  
   3                                                             674 (20.3)    86 (12.8)                  
   4                                                             460 (13.8)    69 (15.0)                  
   5--9                                                          971 (29.1)    193 (19.9)                 
   ≥10 (10--23 children)                                         337 (10.1)    99 (29.4)                  
  Family\'s economic situation at the age of 12                                                           
   Rich                                                          39 (1.1)      2 (5.1)                    \<0.001
   Average                                                       1595 (47.8)   199 (12.5)                 
   Poor                                                          1469 (44.0)   279 (19.0)                 
   Very poor                                                     236 (7.1)     67 (28.4)                  
  Stopped eating at home due to lack of money at the age of 12                                            
   No                                                            2843 (85.2)   426 (15.0)                 \<0.001
   Yes                                                           496 (14.8)    121 (24.4)                 
  Type of area in which the participant lived at the age of 12                                            
   Capital or large city                                         2724 (81.6)   385 (14.1)                 \<0.001
   Small city or rural area                                      615 (18.4)    162 (26.3)                 
  Age at which the participant started working                                                            
   ≥18 (18--42)                                                  1984 (59.4)   264 (13.3)                 \<0.001
   \<18 (4--17 years)                                            1355 (40.6)   283 (20.9)                 

Pró-Saúde Study, 1999 (N=3339).

\*The different 'n' values are due to missing data for each variable.

Among the 3339 participants with complete data (83% of the 4030 participants in stage 1), 28.7% rated their health as 'very good,' 54.9% as 'good,' 15% as 'fair' and 1.4% as 'poor'. Fair or poor SRH was more prevalent among women, participants who classified themselves as 'black,' those whose mothers had more children, those who had not eaten at home due to lack of money at age 12, those who lived in small cities or rural areas at age 12 and those who had started working before the age of 18 (p\<0.001). The prevalence of fair or poor SRH gradually increased with age, with lowering levels of participant and parental education, and with worsening family economic situation at the age of 12 (p\<0.001, [table 1](#BMJOPEN2014005321TB1){ref-type="table"}).

We found similar results across gender strata, then the analysis was performed adjusting for gender. The early SEP variables selected for adjustment in the multivariate ordinal analysis ([table 2](#BMJOPEN2014005321TB2){ref-type="table"}) were as follows: mother\'s education level, number of children of the biological mother, not having eaten at home due to lack of money at age 12, age when participant started working and type of area in which the participant lived at the age of 12 (model 2). Thus, model 1 showed that an individual who had not eaten at home due to lack of money at the age of 12 was 1.61 times as likely to report worse SRH than one who did not go through this situation (95% CI 1.34 to 1.95), adjusting for age, gender and colour/race. After adjusting for age, gender, colour/race and selected early SEP indicators (model 2), this association was attenuated (OR=1.41 95% CI 1.16 to 1.71) but remained statistically significant, even after additional simultaneous adjustment for education level and income (OR=1.29 95% CI 1.06 to 1.57; model 5).

###### 

ORs and CIs (95% CI) for the association between early socioeconomic position (SEP) and worse self-rated health in adulthood

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  *Early SEP*                                                    Model 1 (OR 95% CI)    Model 2 (OR 95% CI)    Model 3 (OR 95% CI)    Model 4 (OR 5% CI)     Model 5 (OR 5% CI)
  -------------------------------------------------------------- ---------------------- ---------------------- ---------------------- ---------------------- ----------------------
  Mother's educational level                                                                                                                                 

   High school or more                                           1.00                   1.00                   1.00                   1.00                   1.00

   Elementary                                                    1.09 (0.91 to 1.32)    1.02 (0.85 to 1.23)    0.97 (0.80 to 1.17)    0.95 (0.79 to 1.15)    0.93 (0.77 to 1.13)

   Less than elementary                                          1.50 (1.26 to 1.78)    1.27 (1.06 to 1.52)    1.12 (0.93 to 1.35)    1.12 (0.93 to 1.35)    1.05 (0.87 to 1.27)

  Father's educational level                                                                                                                                 

   High school or more                                           1.00                   --                     --                     --                     --

   Elementary                                                    0.99 (0.83 to 1.18)    --                     --                     --                     --

   Less than elementary                                          1.31 (1.11 to 1.54)    --                     --                     --                     --

  Number of children of the biological mother                    1.07 (1.04 to 1.10)    1.04 (1.01 to 1.07)    1.01 (0.99 to 1.04)    1.02 (0.99 to 1.05)    1.01 (0.98 to 1.04)

  Family's economic situation at the age of 12                                                                                                               

   Rich                                                          1.00                   --                     --                     --                     --

   Average                                                       1.36 (0.75 to 2.49)    --                     --                     --                     --

   Poor                                                          2.02 (1.10 to 3.69)    --                     --                     --                     --

   Very poor                                                     2.47 (1.29 to 4.73)    --                     --                     --                     --

  Stopped eating at home due to lack of money at the age of 12                                                                                               

   No                                                            1.00                   1.00                   1.00                   1.00                   1.00

   Yes                                                           1.61 (1.34 to 1.95)    1.41 (1.16 to 1.71)    1.33 (1.09 to 1.61)    1.33 (1.09 to 1.62)    1.29 (1.06 to 1.57)

  Age at which the participant started working                                                                                                               

   ≥18 years                                                     1.00                   1.00                   1.00                   1.00                   1.00

   \<18                                                          1.41 (1.23 to 1.63)    1.20 (1.04 to 1.40)    1.08 (0.93 to 1.25)    1.13 (0.97 to 1.31)    1.05 (0.90 to 1.22)

                                                                                                                                                             

  *Early SEP (non-proportional variables)*                                                                                                                   

                                                                 Fair or poor x\        Fair or poor x\        Fair or poor x\        Fair or poor x\        Fair or poor x\
                                                                 Good/very good         Good/very good         Good/very good         Good/very good         Good/very good

  Type of area in which the participant lived at the age of 12                                                                                               

   Capital or large city                                         1.00                   1.00                   1.00                   1.00                   1.00

   Small city or rural area                                      1.21 (0.98 to 1.49)    1.04 (0.84 to 1.28)    1.01 (0.81 to 1.25)    1.02 (0.83 to 1.27)    1.01 (0.81 to 1.25)

                                                                 Fair or poor/good x\   Fair or poor/good x\   Fair or poor/good x\   Fair or poor/good x\   Fair or poor/good x\
                                                                 very good              very good              very good              very good              very good

                                                                                                                                                             

                                                                 1.00                   1.00                   1.00                   1.00                   1.00

                                                                 1.79 (1.44 to 2.22)    1.55 (1.24 to 1.93)    1.51 (1.21 to 1.89)    1.54 (1.23 to 1.92)    1.51 (1.21 to 1.89)
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pró-Saúde Study, 1999 (n=3339).

Model 1: Each variable adjusted for age, gender and race; model 2: Final model with the selected early SEP variables, adjusted for age, gender and race; model 3: model 2, adjusted for education; model 4: model 2, adjusted for income; model 5: model 2, adjusted for education and income.

Following the same steps of analysis, the early SEP indicator that had also shown an association with SRH, regardless of the other early SEP indicators and the adult SEP indicators (education level and income), was the type of area where the participant had lived at the age of 12. Participants who lived in small cities or rural areas were 1.51 times as likely (95% CI 1.21 to 1.89) to report worse SRH than those who lived in the capital or in large cities.

Discussion {#s4}
==========

Our study showed that adverse socioeconomic conditions in childhood, represented by two indicators ('stopped eating at home due to lack of money' and 'type of area in which the participant lived') among the seven investigated, were associated with worse SRH in adulthood. These associations were attenuated but remained significant even after adjusting for current socioeconomic characteristics (education and income). Our results are in agreement with studies showing that poverty in childhood and/or adolescence has negative effects on the perceived health status that persist until adulthood, even when socioeconomic conditions improve throughout life.[@R5] [@R6] [@R15] [@R26] [@R32] On the other hand, some studies suggest that the association between early SEP and adult SRH is fully explained by adult socioeconomic status.[@R20] [@R21] However, the indicators used in different studies are quite diverse and, in general, few indicators are used. In addition, few studies adjust early SEP indicators for each other, as in our analysis, in order to identify the independent effect of each indicator, which would tend to reduce the magnitude of the association.

Our results demonstrated that those who stopped eating at home due to lack of money at the age of 12 had a higher risk of assessing their health as worse, regardless of education level and income. Nicholson *et al*[@R33] found similar results, showing that individuals aged 15 years who often went to bed hungry had a higher risk of poor or very poor adult SRH, when adjusting for education and income. Food insecurity during childhood is considered a good marker of deprivation and vulnerability, and is associated with emotional and psychological stress in childhood. In this way, it could have a negative long-term effect on health and contribute to a higher risk of chronic disease.[@R35]

Our results also indicate that living in a rural area or small town (ie, city with up to 50 thousand inhabitants) at the age of 12 was associated with a higher risk of worse SRH, even after adjusting for current characteristics (education and income). Similarly, Wen and Gu[@R34] showed that elderly people born in urban areas had a 23% decrease in the odds of poor SRH, after adjusting for adult socioeconomic conditions. In contrast, Rahkonen *et al*[@R27] found that the increased risk of poor SRH among individuals who lived in rural areas during childhood was not significant in relation to those who lived in urban centres. Šucur and Zrinšcak[@R36] observed that residents of rural areas are more likely to develop long-term diseases, usually live far from health services and assess their health as worse, compared to those who live in urban areas.

In Brazil, over 50 years ago, during the childhood and adolescence of the studied cohort, socioeconomic differences between rural areas and urban centres were markedly wider than today. Rural areas had fewer well-constructed homes; poor access to appropriate services of education, health and transport; and lack of attention from public authorities.[@R37] All these conditions have a negative effect on health and may also affect adult SRH.

Our results showed a cumulative effect of adverse socioeconomic circumstances during childhood and adulthood on SRH. This effect was observed for two of the investigated exposure variables (at the age of 12, "stopped eating at home due to lack of money" and "type of area in which the participant lived"). For the remaining variables, the material conditions throughout life seemed to compensate for the socioeconomic adversities experienced in early life (eg, the association between mother\'s education and SRH lost statistical significance when adjusted for education and/or income). The family\'s economic situation at the age of 12---though an important indicator of household material resources and an independent risk factor for SRH[@R5] [@R6] [@R26] [@R27]---was no longer significantly associated with SRH when other early SEP indicators were included in the model. The wide set of early SEP indicators used in our study, along with an initial adjustment for colour/race ([table 2](#BMJOPEN2014005321TB2){ref-type="table"}, model 2), may partially explain the absence of this association.

Parents' education level is one of the most common indicators in the literature to represent socioeconomic conditions earlier in life, because it has a potential effect on all stages of children\'s lives.[@R5] [@R20] [@R26] [@R32] Unlike previous studies,[@R5] [@R27] [@R28] [@R32] we found no independent association between parents' educational level and SRH. A cohort effect is a possible explanation for this difference. Our sample was mostly composed of people born in the 1950s and 1960s, a generation whose parents often had difficulties in accessing formal education in Brazil, compared to other countries. Thus, this characteristic varied little among our participants (approximately 70% of parents had only completed elementary education), which can justify our results. Confirming this hypothesis, a study conducted in Spain by Regidor *et al*[@R26] demonstrated that low paternal educational level increased the risk of poor SRH for younger women born between 1960 and 1980 but not for those born between 1941 and 1959, after adjusting for adult SEP.

The strengths of this study are, first, the utilisation of a wide set of SEP indicators of early life, which allowed an in-depth investigation of the influence of different dimensions of early socioeconomic conditions on health outcomes during adulthood, thus leading to a more realistic conclusion. This strategy is supported by some authors[@R38] who recommend the use of various socioeconomic indicators while studying health-related issues. Second, the analysis method used enabled us to investigate outcomes at different strata while considering the ordinal relationship between them. Lastly, regarding external validity, our cohort had high heterogeneity in terms of age, gender, educational level, income and colour/race, allowing for inferences that are potentially generalisable to the middle class of the economically active population in large Brazilian cities.

One of the limitations of this study is the fact that information concerning early SEP was obtained through retrospective reports, although empirical evidence demonstrates the accuracy of recall in the estimation of childhood SEP.[@R39] [@R40] In addition, as an association was found between only two indicators, there is no indication that our results are biased. However, selection bias is still likely as a consequence of exclusion of participants with missing data for some of the study variables. Individuals with missing data (17%) were older, had lower income and education levels and even worse early SEP than the studied sample. Thus, the non-participation of this group probably led to an underestimation of the effect estimates, since these characteristics are associated with a higher outcome risk (ie, worse SRH). Finally, the cross-sectional design is not ideal for this analysis, as it excludes cohort members who had died prematurely, resulting in a potential bias towards the null.

In conclusion, our results showed that adverse SEP indicators during childhood increased the risk of worse SRH and that this effect was not entirely explained by socioeconomic characteristics during adulthood, supporting evidence from other studies. However, these findings are not consistent and require further research in various populations. Since there are indications that childhood health mediates the relationship between childhood SEP and adult SRH,[@R32] future studies should examine the role of health during childhood in the relationship between early SEP and SRH in adulthood. In terms of implications for public health, our work emphasises that health policies, usually focused on adult lifestyle interventions, should be complemented by initiatives aimed at reducing poverty and socioeconomic inequalities during the earliest stages of development, such as childhood and adolescence. Cash transfer programmes, which transfer cash to poor families when they comply with conditions related to health and education of their children (eg, Brazil\'s *Bolsa Familia* programme), have shown a positive impact in this sense.[@R41]
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